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Specification 

(54) [Title of the Invention] 

Pressure-sensitive adhesive tape 



(57) [Abstract] 

[Purpose] The purpose of the present invention is to produce a pressure-sensitive adhesive 
tape having a woven fabric made with a flat thermoplastic resin thread as the tape backing in 
which backing thermal degradation of the flat thread is low at the time of extrusion lamination, 
and it is capable of providing, at a low cost, an adequate tensile strength in the warp direction 
while maintaining a tear strength that allows tearing by hand in the weft direction. 
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[Constitution] In a pressure-sensitive adhesive tape in which a woven fabric produced by- 
weaving warp of a flat thread made of a polyolefin type resin is used as the tape backing, an 
extrusion lamination is performed for one surface of the aforementioned backing with a 
polyolefin type resin and a pressure-sensitive adhesive layer is deposited on the other surface, a 
pressure-sensitive adhesive tape characterized by the fact that the warp and weft threads are 
crosslinked, and at the same time, the resin of the laminated layer fills the spaces between warp 
and weft threads of the backing and the woven state of the warp and weft threads is locked in 
place. 

[Claims of the invention! 

[Claim 1] A pressure-sensitive adhesive tape in which a woven fabric produced by weaving 
a warp of a flat thread made of a polyolefin type resin and using as the tape backing, extrusion 
lamination is carried out for one surface of the aforementioned backing with a polyolefin type 
resin and a pressure-sensitive adhesive layer is deposited on the other surface, which pressure- 
sensitive adhesive tape is characterized by the fact that the warp and weft threads are crosslinked, 
and at the same time, the resin of the laminated layer fills the spaces between warp and weft 
threads of the backing and the woven state of the warp and weft threads is locked in place. 
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(Detailed description of the invention! 

[000 1] 

[Field of industrial application] The present invention pertains to a pressure-sensitive adhesive 
tape in which a woven fabric produced by weaving a tlat thread made of a polyolefin type resin is 
used as the tape backing, and the invention further pertains to a pressure-sensitive adhesive tape 
used for packaging of heavy materials where the desired length can be easily torn off by hand. 
[0002] 

[Prior art] In the past, as a pressure-sensitive adhesive tape having a woven fabric made of a flat 
thread of a thermoplastic resin used as a tape backing, a pressure-sensitive adhesive tape in 
which a woven fabric with the warp and weft threads made of a flat thread of thermoplastic resin 
is used as the tape backing, extaision lamination is carried out for one surface of the 
aforementioned tape backing with the same thermoplastic resin used for the aforementioned flat 
thread to form the first laminate layer, and extrusion lamination is further carried out on the 
surface of the above-mentioned first laminate layer to form a second layer, the resin of the first 
laminate layer fills the space between the warp and weft threads so as to lock in the woven state 
of the warp and weft threads, and a pressure-sensitive adhesive is applied to the other side of the 
tape backing has been proposed (Japanese Kokoku [Examined] Patent Application No. Hei l- 
19718 [1989]). 

[0003] Furthermore, a pressure-sensitive adhesive tape in which a woven fabric made of a 
thermoplastic resin flat thread is used as the tape backing, lamination is carried out for both 
surfaces of the aforementioned tape backing with a synthetic resin using extrusion lamination to 
form laminate layers, and depositing a pressure-sensitive adhesive layer on one of the above- 
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mentioned laminate layers has been proposed (Japanese Kokoku [Examined] Patent Applieation 

No. Hei l-4l 189 [1989]). 

[0004] The above-mentioned pressure-sensitive adhesive tapes in which a backing having a 
laminate layer on a woven fabric is used as the tape backing exhibit excellent hand tearing 
properties and water resistance, etc. However, in the above-mentioned pressure-sensitive 
adhesive tapes, two laminate layers are required for one surface or laminate layers are required on 
both surfaces of the backing; thus, production becomes complicated and production cost is 
increased. 

[0005] Furthermore, deterioration of flat thread occurs due to heat at the time of the extrusion 
lamination process for the backing; as a result, tear strength of the tape in the warp direction is 
reduced, and the tear strength in the weft direction is reduced at the same time; thus, the tape 
cannot be used as a packaging tape that requires high strength. In the method disclosed in the 
above-mentioned Japanese Kokoku [Examined] Patent Application No. Hei l- 1 97 18 [1989], the 
above problem is eliminated, but extrusion lamination is required two times, and productivity is 
low; furthermore, the above-mentioned deterioration in the flat thread occurs at the time of 
extrusion lamination in this case, as well. In addition, control of the precision thickness is nearly 
impossible at the time of repeat extrusion lamination. 
[0006] 

[Problems to be solved by the invention] The present invention is to eliminate the above- 
mentioned existing problems, and the purpose of the present invention is production of a 
pressure-sensitive adhesive tape having a woven fabric made of a flat thermoplastic resin thread 
as the tape backing in which thermal degradation of the flat thread is low at the time of extrusion 
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lamination and which is capable of providing, at a low cost, an adequate tensile strength in the 

warp direction while a suitable tear strength that allows tearing by hand is maintained in the weft 
direction. 

[0007] As a result of much research conducted by present inventors on the reduction of the 
thermal degradation of the warp and weft threads in an effort to achieve the above-mentioned 
purpose, it was discovered that the above-mentioned purpose can be achieved when production 
of a woven fabric is carried out with crosslinked warp and weft threads or crosslinking is carried 
out for a woven fabric, and as a result, the present invention was accomplished. 
[0008] 

[Means to solve the problem] According to the present invention, it is possible to produce a 
pressure-sensitive adhesive tape characterized by the fact that the warp and weft threads are 
crosslinked, and at the same time, the resin of the laminated layer fills the spaces between warp 
and weft threads of the backing and the woven state of the warp and weft threads is locked in the 
place in a pressure-sensitive adhesive tape in which a woven fabric produced by weaving a warp 
of a flat thread made of a polyolefin type resin is used as the tape backing; extrusion lamination 
is carried out for one surface of the aforementioned backing with a polyolefin type resin and a 
pressure-sensitive adhesive layer is deposited on the other surface. 

[0009] In the following, the present invention is explained in further detail. In the present 
invention, for the flat thread made of polyolefin type resin used for the warp thread and weft 
thread, a flat thread made of polyethylene, polypropylene, etc. can be mentioned. 
[00 1 0] As a method used for crosslinking the above-mentioned warp and weft threads, for 
example, ( l ) a method in which ionizing radiation such as electron beam is applied to the flat 
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thread and crosslinking is performed, (2) a method in which weaving of the warp thread and weft 

thread is carried out and crosslinking is done through application of an ionizing radiation to the 
woven fabric produced, (3) a method in which molding of a flat thread is carried out for a 
polyolefin type resin containing a crosslinking agent and crosslinking is subsequently performed 
with moisture, etc. (for example, water crosslinking method for a flat thread made of a silane- 
grafted polyethylene), etc. can be mentioned. In general, the degree of crosslinking (gel fraction 
%) of the warp thread (flat thread) is at least 50%, preferably, at least 70%. 
[00 1 1] When crosslinking is carried out for the warp and weft threads, the heat-resistance is 
increased and deterioration in the warp and weft threads at the time of extrusion lamination of the 
polyolefin type resin can be controlled. Deterioration in the tear strength and tensile strength of 
the backing is caused by thermal degradation of the warp and weft threads; thus, reduction in the 
strength of the backing can be prevented when the above-mentioned deterioration is prevented. 
[00 12] On the other hand, when the heat-resistance of the warp and weft threads is increased, 
extrusion lamination of the warp and weft threads at a higher temperature can be made possible, 
and as a result, the resin of the laminate layer enters between spaces of the backing and woven 
state of the warp and weft threads can be locked in and an adequate hand tearing property can be 
achieved. 

[0013] For the polyethylene flat thread woven fabric used in the present invention, in general, a 
plain weave is desirable, and furthermore, it is desirable when the denier of the warp thread is 
lower than that of the weft thread so that hand tearing properties in the horizontal direction are 
improved. For example, excellent hand tearing can be achieved when warp threads of 50 to 1 50 
denier are used at a weave number of 30 to 60 threads/inch, and weft threads of 200 to 400 denier 
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are used at a weave number of 12 to 25 threads/inch. 

[0014] Weaving of crosslinked warp and weft threads is done to produee a woven fabric, or 
crosslinking is carried out for the woven fabric, and extrusion lamination is carried out with a 
polyolefm type resin. In this case, it is desirable when the same polyolefin type resin is used for 
the polyolefin type resin used for the woven fabric that forms the tape backing and the polyolefin 
type resin that forms the laminate layer. Furthermore, a release layer may be deposited on the 
laminate layer, and for the release agent used in this case, organic type release agents, silicone 
type release agents, etc. can be used effectively. 

[0015J The pressure-sensitive adhesive used in this case is not especially limited, and for 
example, a standard rubber type, acrylic type, or hot-melt type adhesive can be used. For the 
base polymer used for the pressure-sensitive adhesive, natural rubber, isoprene rubber, styrene- 
butadiene copolymer rubber (SBR), butadiene rubber, isobutylene-isoprene rubber, acrylic 
rubber, acrylonitrile-butadiene copolymer rubber, styrene- isoprene block copolymer rubber 
(SIS), styrene-butadiene block copolymer (SBS), chloroprene rubber, butyl rubber, recycled 
rubbers, and mixtures thereof can be mentioned. Furthermore, standard tackifier resins, fillers, 
softeners, antioxidants, etc. can be used in this case as well. [0016] 
[Application Examples] The present invention is explained further in specific terms with 
application examples and comparative examples, but the present invention is not limited to these 
examples. 

[0017] [Application Example 1] Electron beam (200 keV, 15 Mrad) was applied to a warp 
thread of 80 denier and weft thread of 300 denier made of polyethylene, and weaving was carried 
out to produce a woven fabric made of a polyethylene flat thread (plain weave, warp thread: 46 
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threads/inch, weft thread: 16 threads/inch). A corona discharge treatment was performed for one 

surface of the above-mentioned woven fabric, and polyethylene was deposited onto the 
aforementioned surface at a molding temperature of 300°C to form a film with a thickness of 
approximately 70 |im. Subsequently, coating of the opposite surface of the aforementioned 

laminate layer was carried out with a natural rubber-based pressure-sensitive adhesive to form a 
thickness of 50 \im and to produce the pressure-sensitive adhesive tape. 

[0018] [Application Example 2] Weaving was carried out for a warp thread of 80 denier and 
weft thread of 300 denier made of polyethylene to produce a woven fabric made of a 
polyethylene fiat thread (plain weave, warp thread: 46 threads/inch, weft thread: 16 threads/inch). 
An electron beam (200 keV, 15 Mrad) was applied to the above-mentioned woven fabric. And 
production of a pressure-sensitive adhesive tape was carried out as in the case of Application 
Example 1. 

[0019] [Application Example 3] For 100 parts by weight of silane grafted polyethylene (100 
parts by weight of polyethylene was modified with 2 parts by weight of vinyl trimethoxy silane 
and 0. 1 5 parts by weight of dicumyl peroxide used as an initiator), 0.5 parts by weight of dibutyl 
tin laurate was added as a catalyst and production of warp thread with 80 denier and weft thread 
with 300 denier was carried out by means of hot-melt spinning method at a molding temperature 
of 1 80°C. The threads were stored under a temperature of 40°C and relative humidity of 90% for 
1 day, and weaving was carried out to produce a flat thread made of polyethylene (plain weave, 
warp thread: 46 threads/inch, weft thread: 16 threads/inch). Furthermore, production of a 
pressure-sensitive adhesive tape was carried out as in Application Example 1 . 
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[0020] [Comparative Example I ] Weaving was performed for a warp thread of 80 denier and 

weft thread of 300 denier made of polyethylene to produce a woven fabric made of a 
polyethylene Hat thread (plain weave, warp thread: 46 threads/inch, weft thread: 16 threads/inch). 
Production of a pressure-sensitive adhesive tape was performed as in the case of application 
example 1 but without crosslinking by means of electron beam, etc. 

[0021] The properties of the pressure-sensitive adhesive tapes produced in the above-mentioned 
Application Examples 1 to 3 and Comparative Hxample 1 were measured. The results obtained 
are shown in Table I. The measurement methods used are described below. Furthermore, 
measurements were made for the pressure-sensitive adhesive tapes produced according to the 
methods shown below. 



-10- 
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Tensile strength: JlS-Z-0237 
Tear strength: JlS-Z-0237 
Elongation: JIS-Z-0237 

Gel fraction of thread: Approximately 5 mg of the flat thread was extracted and immersed in a 
120°C xylene for 24 hours and subsequently removed from the solution; the weight of the thread 
was measured after vacuum drying at 80°C for 4 hours, and the weight obtained was divided by 
the initial weight of the sample and multiplied by 100 to determine the value. 
[0022] 



liable 1| 





Application 
Example 1 


Application 
Example 2 


Comparative 
Example 1 


Comparative 
Example 2 


Gel fraction of thread (%) 


79 


78 


81 


<1 


Tensile strength (warp 
direction) (Kg/25 mm) 


13 


13 


15 


8 


Tensile strength (weft 
direction) (Kg/25 mm) 


25 


26 


25 


15 | 


Tear strength (warp 
direction) (g/25 mm) 


459 


468 


470 


430 


Tear strength (weft 
direction) (g/25 mm) 


396 


401 


390 


360 


Elongation (warp 
direction) (%) 


6 


6 


5 


6 


Elongation (weft 
direction) (%) 


9 


9 


9 


10 | 


Hand tearing properties 
(weft direction) 


Very good 


Very good 


Very good 


Poor 



[0023] As shown in Table I, in comparison to Comparative Example l, superior tensile strength 
(warp direction) and hand tearing properties (weft direction) were achieved in pressure-sensitive 
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adhesive tapes produced in Application Examples l to 3 of the present invention. 

[0024] 

[Effect of the invention] The pressure-sensitive adhesive tape of the present invention can be 
used effectively for packaging of heavy materials and tearing can be easily done by hand at the 
desired length, as needed. Only a single lamination is required; thus, production cost can be 
reduced, and excellent thickness precision can be achieved. Furthermore, extrusion lamination 
can be achieved at high temperatures, thus, high productivity is possible. 
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